I
t is a great honor to be the recipient of this year's Howland Award. I am fully cognizant that there are many others who are deserving of this honor. It brings me great pleasure to acknowledge the countless individuals who have significantly contributed to the work for which I am receiving this award, and in no small measure do I accept this award on their behalf. I also cannot overstate what a source of delight it is that my work has been deemed of sufficient importance to merit my inclusion with prior recipients who have made so many contributions to Pediatrics.
I am especially thankful that the world is full of children. I am truly appreciative to the American Pediatric Society, and in particular to Alex Trummel and her colleagues, for putting this event together. I am indebted to Bob Haggerty and Julius Richmond, two visionary former Howland Award winners and lifetime mentors of mine who pointed me in directions I never would have imagined, and who offered guidance, wisdom, and encouragement over the course of my career. I also am beholden to the myriad students and trainees whose boundless energy, enthusiasm, curiosity, and belief that we can change the world for the better have so inspired and instructed me. And of course, my greatest gratitude is to my two families-my family of origin that is now gone and which set me on the course that led to today, and most of all to my wife and children.
Each of us shares a number of causes: preventing and treating children's diseases while reducing childhood antecedents of adult disease and disability while promoting resilience, generosity, and empathy. To varying degrees these entail providing and overseeing services to children and families; uncovering new knowledge via research; training the next generation of pediatric practitioners, researchers, educators, and advocates; and working to translate new knowledge into effective and sustainable clinical and public practices and policies, which often entails working with others from outside the pediatric community. For those of us who are really, really lucky, and I surely am one of those, our work involves each of these elements.
I will very briefly describe advances that occurred over the course of the past century, and particularly during my career, in preventing and treating two of the most ubiquitous and pernicious of our children's physical environmental exposures, lead and tobacco. Both of these exposures are largely preventable, the result, initially, of ignoring their damaging effects and misperception that their damage occurred only among adults. Their recognition as child health problems required substantial conceptual leaps supported by extensive research. The persistence of both and the recrudescence of tobacco use and secondhand smoke (SHS) exposure are the result of beliefs and actions that all too often emanate from conscious or unconscious, spoken or unspoken disregard for the health of children and adults. In the case of lead, disdain, antipathy, or indifference toward minorities and those living in poverty often is critical. Greed at every level is central to both of these two toxicants. So much of both child and adult health disparities, premature disability, and death are manmade, largely preventable, or can be greatly attenuated, if we have the knowledge-and we do have the knowledge-the desire, and the will.
CHILDHOOD LEAD POISONING Progress in understanding and addressing childhood lead poisoning over the past 40 years has been truly remarkable. This progress has occurred in the following five specific areas:
Pathways of exposure have been explicated, leading to the discovery of ways to largely abort childhood lead exposure (1,2); The implementation of an extensive array of pediatric and governmental policies, regulations, and practices based on research (2-5); These efforts have resulted in a truly profound decrease in children's exposure to lead and consequently blood lead levels (6); Discovery of adverse neurocognitive effects at lower and lower, and even, the lowest measurable levels of exposure (1,3,4); A paradigm shift from treatment to prevention.
Although lead exposure can result from ingestion of numerous sources, as indicated by the recent water crisis in Flint Michigan (7) (Figure 1 ), the addition of lead to commercial paint in the 1880s and to gasoline in the 1920s greatly increased lead exposure of children in the developed world. Lead-contaminated household dust from chipping, peeling, and flaking lead-contaminated paint is the major source of children's exposure, as clearly demonstrated by research over the past 40 years (1, 4, (8) (9) (10) . However, when appropriately conducted, lead-based paint abatement can greatly reduce children's exposure (3, 11, 12) . Figure 1 illustrates the astounding number of regulations fueled by knowledge of lead's untoward neurocognitive effects that have diminished lead exposure and the consequent profound decrease in children's blood lead levels, from a mean of 16 μg/dl in the early 1970s to less than 1 μg/dl today (6) .
Lead has been used for millennia and its adverse effects on adults have been known since the second century BC (13, 14) , but much of the progress in terms of understanding and reducing childhood lead exposure has only occurred in the past 40-50 years. Figure 2 provides a time line of the remarkable array of discoveries on lead's deleterious effects on children's neurocognitive function. In 1904, Gibson first described lead poisoning among children, linked to peeling lead-based paint on verandas (15) . The US pediatric community remained skeptical for the next 10 years, until Blackfan of Blackfan-Diamond Anemia renown accepted this (16) . It would take almost a century before the enormity of this epidemic of subtle but serious neurocognitive impairments, chiefly among children of color living in poverty, was uncovered and accepted by the clinical and public health communities.
By the early Twenty-first century, it was widely accepted that blood lead levels 410 μg/dl caused diminutions in IQ and a number of neurocognitive problems on a population basis. Over the past 20 years, a voluminous literature (17, 18) has consistently identified problems, such as increased rates of attention deficit hyperactivity disorder, impulsivity, disruptive and violent behavior, poor executive functioning, and shortterm memory, first at levels o10 μg/dl ( (ref. 5)) then at o5 μg/dl, and now at the very lowest measurable levels of children's blood lead (3, 19 Review | Weitzman level of concern from 60 to 45 μg/dl currently, stating that there is no safe level of children's lead exposure (4) . As chelation therapy also was shown to be ineffective in reversing the adverse effects of childhood lead exposure (20, 21) , pediatric and public health strategies shifted from exclusively treating children with elevated lead levels to implementing far-reaching preventive efforts. Concerns about low-level lead exposure and demonstration of effective preventive approaches have been endorsed by authoritative bodies such as the US Environmental Protection Agency (3), the National Toxicological Program (19), and the American Academy of Pediatrics (1). However, the epidemic is not over, with 2 million children under the age of 5 still having elevated blood lead levels (22) .
CHILDREN AND TOBACCO EXPOSURE AND USE
There also have been tremendous increases both in understanding and addressing tobacco and its effects on child and adolescent health over the past 40 years. Both rates of prenatal tobacco and childhood SHS exposure (23) (24) (25) (26) (27) and rates of use have been identified and, in part, explicated and influences on initiation have been tracked (28, 29) Multiple adverse child effects have been uncovered at the lowest levels of exposure (29) (30) (31) (32) (33) Effective practices, policies, and regulations have been discovered and implemented to greatly reduce cigarette use (34) (35) (36) (37) , resulting in a profound decrease in exposure and initiation (38) Tobacco use and exposure to SHS are the leading preventable causes of morbidity and mortality in the United States and worldwide, killing more people than Tuberculosis, HIV, and Malaria combined (39, 40) . More than 1 billion tobacco-related deaths have taken place in this century (41) , and virtually all adults start smoking before 18 years of age (28) , with the mean age of initiation in the United States being 13 years (28) . Concern about untoward health consequences of cigarette smoking, exclusively of adults, began in the 1920s (ref. (42) ) and were scientifically proven in the late 1940s and early 1950s (43) (44) (45) (46) (47) ; however, concern about ill effects on children did not begin in earnest for another 40 years (48-50). As is true of lead, there is no safe level of tobacco smoke exposure as stated by the Surgeon General of the US Public Health Service (39, 40) .
Tobacco was used for centuries by Native Americans (51) and, by the Seventeenth century, tobacco use had spread across the world (42) . In the 1880s, cigarettes began to be mass-manufactured, such that rates of cigarette use in the US went from 2% in 1900 to 46% (ref. (52)) by the time the first Surgeon General's Report on Smoking and Health was published in 1964, followed by a steady decline in tobacco use, until the uptake of new alternative tobacco products (ATPs, also called Alternative Nicotine Delivery Systems) approximately a decade ago.
The profound decline in cigarette use is a consequence of evidence-based clinical guidelines, regulations, and educational campaigns (Figure 2 ), but what led to the marked increase over the first 60 years of the Twentieth century in the first place? Part of it was changes in social norms. Edward Bernays, the nephew of Sigmund Freud and the inventor of advertising, orchestrated multiple efforts that contributed to this steady incline in tobacco use, including the 1929 Torches (55), thereby opening the door to FDA regulation of tobacco products (56) . Tobacco and children were on virtually no one's radar 30 years ago (29) , except for the tobacco industry, which already was targeted to youth (e.g., Joe Camel) (57) (58) (59) . Only a handful of articles about prenatal tobacco and childhood SHS exposure existed before 1990 (refs (60-62)), the same time an extensive literature began to emerge demonstrating that they are the leading preventable causes of low birthweight (63, 64) , sudden infant death syndrome (65), recurrent otitis media (66, 67) , asthma (68, 69) , and reduced lung function (70, 71) , as well as countless other problems, including but not limited to the metabolic syndrome (72, 73) , and food insecurity (74) . Nicotine is the highly addictive psychoactive component of tobacco and it increases the proclivity to addiction to other drugs, such as heroin and cocaine (75) .
Today, only 15% of adults (76) and 8% of adolescents (38) smoke cigarettes. The marked decrease in adolescent use of cigarettes has been more than offset by a meteoric rise in the use of electronic cigarettes (e-cigarettes) and hookahs (namely, waterpipes), which are often targeted to youth using many of the same techniques previously used for cigarettes (38) . E-cigarettes were only introduced to the US market in 2007, but were quickly adopted and diversified into more than 100 different types of e-cigarettes and 7,000 different flavorings, with names that appeal to youth, such as strawberry cream pie, bubble gum, cotton candy, mojito, and sex on the beach. In the span of 6 years (2011-2016), past 30 day use of cigarettes among US individuals aged 18-24 decreased by 50% while hookah use increased by 17% and e-cigarette use increased by 553% (ref. (38)), such that there are more e-cigarette users than cigarette users in this age group ( Table 1 ) and leading to widespread public health concern that e-cigarettes may renormalize smoking (77, 78) .
Hookah-smoking results in far more dangerous levels of air pollutants than cigarette smoking (79) (80) (81) (82) and both active hookah smoking and SHS are associated with major shortand long-term health effects (83) (84) (85) . However, whether it leads to nicotine addiction, cigarette uptake, or cigarette cessation is still unknown (86, 87) . Alarmingly, the public, as well as the medical community, perceives hookah as a safer and less addictive alternative to cigarettes (88) (89) (90) . Evidence, however, suggests that hookah use may actually be as addictive (91, 92) and as harmful (93, 94) as cigarette use. A single hookah session can equate to smoking 100 or more cigarettes and yield greater levels of nicotine, tar, and carbon monoxide than cigarettes (83, 91, (95) (96) (97) . In contrast, there are only a handful of studies of active and passive exposure to aerosols generated by e-cigarette use (98-100), and there are no comparable studies concerning children or youth as of yet. Controversy continues to surround e-cigarettes, concerning their short-and long-term health effects, effectiveness for smoking cessation, and role in youth tobacco initiation. Many reputable organizations, including the Surgeon General (101) 
FINAL THOUGHTS
Reductions in lead and tobacco exposure have had profound successes over the course of my career. These represent some of the greatest pediatric public health successes of their time. However, clinical care and solid and sustained research were not sufficient to help stem the tide of these two epidemics. This is a consequence of the tenacity of pediatricians working with committed colleagues in critical governmental agencies such as the Centers for Disease Control and Prevention, EPA, FDA HUD, and the Department of Justice, as well as the American Academy of Pediatrics, to overcome the inertia or outright opposition to efforts to protect our nation's children from these toxicants. It took advocacy at all levels of the community and government, valiant efforts by local health departments, and even testifying before Congress and serving as expert witnesses in federal law suits to make these two childhood epidemics be seen as tragic occurrences of our own making that could be greatly attenuated.
However, the work for these two childhood environmental problems is far from over and, despite their differences, both of these toxic exposures share numerous characteristics that may help illuminate future environmental exposure problems for children:
(1) They have been found to be the most common and dangerous of all of our children's toxic exposures, have caused great harm to generations across the past century, and there is no safe level of exposure to either of these toxicants; (2) The discovery of exposure pathways and the dangers of these agents for children have been remarkably extensive, but have lagged far behind those for adults and, although both are major antecedents of adult health, they have rarely been conceptualized as such; (3) Yet, children and adolescents have been allowed to be exposed for decades after these exposures were found to be harmful, due in large part to corporate greed abetted by the invention and pervasive use of advertising that has been central to these two epidemics; (4) Extraordinary progress over the past 4 decades has resulted in astounding reductions in exposure to both, but substantial numbers of exposed and damaged youth still exist and both still pose major childhood exposures that urgently must be met; (5) Pediatricians have been, and will continue to be, central collaborators in addressing such preventable epidemics.
There continue to be questions as to how we will we deal with the vast number of homes that still have lead-based paint and lead-based paint hazards or the epidemic increase in the use of new ATPs that threaten to eradicate almost 60 years of successful antitobacco efforts. If we earnestly want a nationwide infrastructure project that would protect millions of our children, add to their future academic and vocational success, create thousands of jobs, and improve the quality of homes, why not abate homes and address lead in water? Decades ago, the visionary researcher and advocate, Herbert Needleman, one of the most important individuals in our successes concerning childhood lead exposure pointed this out. Our failure to adopt this proposal speaks directly to two critical points: our shameful and all too frequent failure to act to protect our children and the public at large from dangerous environmental exposures, and just how difficult it is to change existing policies and implement them in an effective manner. Similarly, we urgently need research on reasons for ATP initiation, the health effects on users and those passively exposed, and then implementation of evidence-based practices and policies to stem the tide of their use, much as has been done for cigarettes using taxation, restriction of advertising, inclusion in clean air acts, and educational campaigns.
And so I end with this quote from Rudolph Virchow, the "Father" of Modern Pathology and Social Medicine:
"If medicine is to fulfill her great task, then she must enter the political and social spheres... Physicians are the natural attorneys of the poor and the social problems should largely be solved by them." Pediatricians, I am proud to say, driven by a sense of social and environmental justice as well as profound concern about child well-being, have acted on these as clinicians, researchers, educators, and public health officials, with great effect. What a noble profession we are part of, and how fortunate we all are to have work filled with purpose, never-ending learning, teaching, discovery, and wonderful colleagues, all in the cause of helping our children and their families. 
